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The phases of syphilis of the skeletal mad supporting systems to be 
considered in this paper are the affections of the hind feet and legs, 
and  of  the vertebral  column, joint  cavities,  and  tendons with  the 
clinical history of this form of experimental syphilis. 
Hind Feet and Legs. 
In our first series of animals, there were fewer instances of involve- 
ment of the bones of the hind feet and legs than of the forearm, which 
was the reverse of the condition noted with the cutaneous lesions. 
Among the more recent cases  of generalized syph~Hs, however, the 
incidence of bone lesions of the posterior extremities was markedly 
increased, and the lesions themselves were much more pronounced. 
The bones involved were the lower end of the tibiofibular, the tarsals, 
the  metatarsals,  and  the phalanges.  The  affections included both 
periosteal and endosteal processes with a considerable number of cases 
resulting in epiphyseal separation or pathological fracture. 
Tibiofibul~r.--The  most  easily recognizable  lesions  of  the  lower 
extremities were those of the tibiofibular, all of which were periosteal 
in origin and with a  single exception occupied essentially the same 
position; namely, the anterolateral  surface of the  lower  end  of  the 
bone, or what might be termed the external malleolus.  This position 
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corresponds to the line of union between the tibia and the fibula and 
normally is marked by a  small  depression  surrounded  by a  series of 
angular points  or ridges.  The development of a  periosteal lesion in 
this location caused a  filling in of the depression and rounding off of 
the bony prominences. 
Affections of this  type  were  quite  common.  Some of the  lesions 
were of a  comparatively, small size, while others reached a  centimeter 
or more  in  diameter  and  produced  a  very characteristic  deformity, 
as may be seen by reference to Figs.  1 to 3. 
In this animal,  there was a bilateral involvement of the bones,  the lesions of 
the two sides being of approximately the same size and character.  The right leg 
(Fig.  1) illustrates the appearance presented with the fur intact, while  the left, 
with the hair removed,  shows more accurately the location of the lesion and the 
actual deformity produced.  The autopsy preparation in Fig. 2 shows the appear- 
ance with' the skin reflected. 
None of the affections of this group appeared to produce any considerable gross 
alteration in the bone.  The changes noted were analogous  to those of the ulna 
and radius.  Fig. 3, which is a radiograph of the lesions in Fig. 1, shows the con- 
dition usually found.  On the right, there is a very definite thinning of the outer 
table and some irregularity in the surface  of the bone.  The surface of the left 
tibia is less affected and shows no more than a suggestion  of a  roughening,  but 
there appears to be some rarefication in the lower end of the bone, and the most 
marked alterations were probably in the heads of the bones.  This radiograph 
may also be used as a means of orientation for the lesions and the parts of the 
bone affected. 
Minor variations in the location of the lesions were not uncommon, 
but in only one instance was the position materially different from that 
described.  In  addition  to  the  usual  involvement  of  the  external 
malleolus,  this animal developed a  third lesion which took the  form 
of an annular periostitis surrounding the shaft of the right tibiofibular 
over an area about 1 cm. in breadth and at a level of 2 to 3 cm. above 
the distal end of the bone. 
Metatarsals.--While  affection  of  the  metatarsals  was  of  frequent 
occurrence, the lesions were, with few exceptions, confined to  the  so 
called fifth or lateral metatarsal;  the  other bones involved were the 
first and the fourth.  This group of affections presented a  variety of 
conditions  consisting  chiefly of periosteat lesions  but including  also 
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separation.  While  some  were  small  and  rather  difficult to  detect, 
except by the most careful palpation,  the usual affection was quite 
obvious to one familiar with the topography of this part of the foot. 
The  fifth metatarsal  of the  rabbit  is  much  the  same  as  that  of 
man.  The features of especial importance are the presence of a sharp 
bony prominence, or hook, formed by the tuberosity at the proximal 
end of the bone and the narrow tendinous ridge which extends along 
the  lateral margin  of the  foot  throughout the  length  of the  bone. 
These features of the normal foot are shown in Fig. 4. 
The  tuberosity,  or  proximal end,  of the metatarsal was  perhaps 
most  frequently affected.  Irrespective  of its  origin,  the  condition 
usually produced was of the nature of a firm swelling which centered 
about  the head of the bone  and  extended some distance  along the 
adjacent po~rtion of the shaft.  The picture presented by such affec- 
tions was that shown  in  Fig. 5.  The bone injury produced in this 
case is shown in Fig. 6  which is a  radiograph of the feet in Figs.  4 
and 5. 
Occasionally,  much  greater  proportions  and  a  more  destructive 
character were noted; an example of this kind is given in Figs. 7 and 8. 
As in the preceding case, the lesion arose from the head of the fifth 
metatarsal but extended to the adjacent portions of the fourth meta- 
tarsal  (Fig.  8);  there was practically complete necrosis of the head 
of the fifth metatarsal followed by the formation of an irregular bony 
mass which is well shown in the radiograph (Fig. 8).1 
A second group of lesions occurred along the shaft of the bone either 
singly or as multiple nodules.  The majority of these were periosteal 
affections; they were usually located on the lateral or dorsal surface 
but  were  occasionally found  on  the  plantar  surface  or  completely 
encircled the bone.  The usual form was that of a  fusiform swelling 
such as is  shown in  Fig.  9.  A  more pronounced case of a  similar 
character is  seen in  Fig.  10.  In  this instance,  there were two dis- 
tinct lesions present, one of which appeared as a spherical mass embrac- 
ing the head of the metatarsal and the other as a fusiform enlargement 
extending the full length of the shaft.  The condition was bilateral 
and symmetrical. 
, Fig. 16 is taken from the same animal. 528  ~..XPI~I~TMRNTAL  SYPHILIS  IN  THE  RABBIT.  VI 
None of the periosteal lesions of the shaft thus far examined have 
resulted in a  gross alteration which amounted to more than  a  slight 
erosion of the  bone  or slight  roughening  and  thickening which  per- 
sisted  for  some  time  after  the  healing  of  the  lesion  (see  Fig.  21). 
Microscopic changes, however, were more marked. 
In a  few instances, affections of the bone or medullary cavity were 
discovered by x-ray examinations and verified by autopsy,  but very 
little  is  known  of  their  clinical  history.  At  times,  they  produced 
conditions analogous to those of periostifis or resulted in necrosis and 
pathological fracture. 
A  third group of lesions arose from the distal end of the metatarsal, 
and while many of these were simple periosteal processes analogous 
to those of the shaft and the proximal end of the bone, they were of 
peculiar interest on account of the frequent occurrence of pathological 
fractures  or  epiphyseal separations.  At present, we cannot attempt 
to  differentiate between  the  various  types  of pathological processes 
which were concerned in  the production of these  conditions.  Some 
were obviously the result of periosteal infections, while others appeared 
to be due to infection within the bone itself or to a combination of the 
two processes.  An example of each of these may be given. 
The lesion which is illustrated in Figs.  11 to 13 began as a  simple periosteal 
process,  and  the first  radiograph  showed  little if any alteration in  the  bone. 
Growth was unusually active, however, and within a week, slight  crepitus could 
be detected and the radiograph showed the presence of a fracture of the neck 
just  proximal  to  the  epiphyseal line  (Fig.  13).  It could not be determined 
whether this was due entirely to the lesion of the periosteum or to the presence 
of a second focus of infection within the bone which was obscured by the periosteal 
lesion.  When the animal was killed 11 days later, the bone was found to be irreg- 
ularly and markedly thickened in its outer third. 
The second case, illustrated in Figs.  14 and 15, is what appears to be a clear 
instance of an epiphyseal infection, or an osteochondritis,  and is of especial inter- 
est on account of its occurrence in an adult animal.  When first noted, there was 
a firm narrow ridge at the epiphyseal line which was barely palpable and could 
not be diagnosed  with  certainty as  a  syphilitic lesion.  This  ridge  increased 
slightly,  and within a  few days, an edematous swelling appeared, the extent of 
which is indicated by the shadows in the radiograph taken at this time (Fig. 14). 
There was a distinct crepitus, and the radiograph showed an obliteration of the 
epiphyseal line with a clean-cut separation of the epiphysis (Fig. 14).  The lesions 
healed with a  slight  bony thickening,  and it wilI be noted that the epiphyseal 
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From the description of metatarsal lesions which has been given, 
it will be seen that the essential differences between affections of these 
bones and those of the tibiofibular or ulna and radius were the extent 
of the bone involvement and the occurrence of focal infections within 
the bone and especially at lines of epiphyseal union. 
Tarsus.--The status of syphilitic affections involving the tarsus is 
still somewhat obscure.  As was pointed out in Part i  of this paper 
(1),  there is a  variety of conditions affecting this part of the body 
which present much the same clinical picture.  Those observed were 
chiefly affections of the calcaneus and included a few cases of syphi- 
litic periostitis with numerous instances of necrosis of the calcaneus, 
pathological fracture, and epiphyseal separation together with some 
instances of extension of the infection to other bones of the tarsus 
or to ligaments, tendons, and synovial membranes. 
All the periosteal lesions of the calcaneus were situated on the dorsal 
or  superior surface  of the bone near  the  anterior end.  Normally, 
there is a well marked depression at this point which, in cases of perios- 
titis, was obliterated or filled by a firm elastic mass.  The resulting 
alteration in appearance is shown in Figs.  11  and 12, which may be 
compared with other illustrations. 
So far as we are aware, in no instance was any marked necrosis of 
the underlying bone produced, but it is important to note that the 
majority of the cases of necrosis of the calcaneus which occurred in 
the absence of any known lesion of the periosteum occupied exactly 
the same position.  This is clearly illustrated in Fig. 16. 
The conditions designated as necrosis of the calcaneus, pathological 
fracture,  and  separation  of  the  epiphysis have  been  considered in 
detail elsewhere  (1).  It seems necessary only to recall that all pre- 
sented  a  common symptom-complex, the  outstanding  features  of 
which were the sudden development of lameness, an edematous swell- 
ing of the tarsus, tenderness, and crepitus, the cause for which could 
be determined with accuracy only by radiograph or by careful dis- 
section.  The swelling and edema are well shown in Fig. 16. 
In a few instances, other bones than the calcaneus have been found 
to be involved in affections of the type described and as a  result of 
extension of lesions from such points as the head of the metatarsals 
(Fig.  16).  However,  they presented no distinctive clinical charac- 
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:t'halanges.--As  one passes from the larger and more accessible bony 
structures to those which are extremely small or difficult of examina- 
tion, the question of the presence or absence of bone lesions and the 
nature  of  the  injury become less, certain.  This applies to syphilitic 
affections of the phalanges and  the bones of the carpus  and tarsus 
as well.  However, numerous instances of periostitis of the phalanges, 
or dactylitis, and of necrosis of the bones with no demonstrable lesion 
of the periosteum have been observed in the toes of the hind feet. 
The occurrence of affections of the terminal phalanges which gave 
rise  to  abnormalities of the nails was referred to in connection with 
the cutaneous manifestations of syphilis (2, 3). 
Lesions of this type are shown  in Figs. 17 to 19 and also on the fifth toe in Fig. 
8.  There  is a periostitis of the terminal phalanges of several of the toes in Figs. 
17 and 18, and the loss of the nail can be traced in the fourth toe of the left foot. 
Fig. 19 shows a more extreme condition, which was permanent.  Enlargement 
and induration of the terminal phalanx, as in these cases, rarely occurred without 
the production of an easily recognizable  paronychia. 
Recorded instances of a  simple periostitis of the phalanges which 
did not involve the skin or its appendages were comparatively few. 
However,  a  large  proportion  of  these  cases  occurred  on  the  fifth 
.or lateral toe as in Figs. 20 and 21,  thus conforming to the order of 
,distribution recorded for other lesions of the hind feet.  In this con- 
nectlon, attention may be called to a  striking tendency towards the 
occurrence  of  serial  periosteal  lesions  along  the  outer  sides of the 
feet, producing a  beaded effect which is well shown in Fig. 21. 
Lesions were observed on the first, second, and third phalanx; some 
produced no appreciable alteration in the bone, while others resulted 
in  necrosis which was  occasionally followed by  fracture  or  disinte- 
gration. 
Infections arising within the bone were discovered in a few animals, 
and  their  development was  followed by  serial  radiographs.  There 
were no appreciable external evidences of bone involvement in these 
cases until necrosis and disintegration or fracture of the bone occurred. 
The parts then became more or less  swollen and tender, and in some 
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Several examples of affections of this kind may be seen in Figs. 16 to 18.  The 
lesion in the first phalanx of the outer toe of the right foot in Figs. 17 and 18 is 
brought out especially well.  By careful inspection  (use reading glass),  it will 
be seen that there is an enlargement of the distal end of this phalanx (Fig.  17) 
with rarefication and loss of architecture, but that there is no shadow  to indicate 
the presence  of a periosteal lesion.  13 days later (Fig.  18), a fracture occurred 
at this point accompanied by the usual reaction in the surrounding  tissues. 
There were a number of definite bone lesions present in the feet of this animal, 
none of which could have been clearly recognized except by radiographic  examina- 
tion; there were periosteal lesions of several  toes (outwardly paronychias), and 
osteitis in the phalanx mentioned and at both extremities of the fifth metatarsal 
of the same  foot.  In Fig.  16,  a  number of the phalanges  are also  seen  to be 
involved.  This will serve to indicate the difficulty in the recognition  of lesions 
of this type, our knowledge of which is at present rather limited. 
Obscure Bone Affections. 
The conditions which have been described in  the preceding pages 
may with reason be regarded as the obvious bone affections in contra- 
distinction  to infections which  are  accompanied  by no  signs  which 
are sufficiently distinctive to enable one to recognize them clinically 
or even to suggest the possibility of their existence.  It is quite cer- 
tain that such conditions do occur as indicated by the frequency with 
which  affections of the interior of the nares  and  of the small  bones 
of  the  feet  have  been  discovered  by  radiographic  or. pathological 
examination. 
Other positions in  which  we  have  reason  to believe  that  obscure 
affections may exist are  the vertebral column,  the  cranial bones, the 
sternum, the ribs, and the mandibles.  In each of these sites, lesions 
have  been  found  whose  pathology  was  sufficient  to  identify  them 
as syphilitic.  Infection of the  caudal vertebrm has been recognized 
clinically in several animals,  the condition being manifested as fusi- 
form  swellings.  In  other instances  where no injury was  suspected, 
necrosis of the bones was demonstrated by radiograph. 
Our attention was attracted to two cases of infection of the cervical 
vertebrm  by  the  development  of  symptoms  of meningitis.  In  one 
of these  animals,  postmortem  examination  revealed the  presence of 
necrosis of the cervical vertebne, and spirochetes were demonstrated 
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and one of the occipital condyles were involved.  Histologically, these 
bones  showed a  typical syphilitic reaction in  the Haversian  canals 
and marrow spaces, with absorption and necrosis of bone. 
In two instances, lesions were discovered at autopsy at the costo- 
chondral junction of one of the ribs which corresponded grossly and 
histologically with  other  bone  lesions  in  the  animals.  In  another 
animal, a healed lesion was found in the xiphoid and the adjacent part 
of the body of the sternum which appeared to be of syphilitic origin, 
and  a  similar  condition  was  observed in  the  mandible  of  another 
animal. 
The occurrence of obscure bone affections and infections associated 
with very slight local reaction is of considerable importance and lends 
support  to  the belief that  many cases of latent  or  obscure human 
infection may find their explanation in the occurrence of an analogous 
group of conditions. 
Tendons and Synodal Membranes. 
In Part  1 of this paper  (1), mention was made of the occurrence 
of affections of tendons, joints, and synovial membranes.  With the 
exception of the tendons, these conditions were not accompanied by 
signs which were sufficiently distinctive to permit their clinical recog- 
nition, and nothing can be said of their clinical history. 
Only a  few cases of primary tendon involvement were recognized 
clinically,  all  of which occurred in  the  tendo achiUis.  The  lesions 
were usually small nodular, or fusiform masses which could be detected 
only by palpation.  Ill one instance,  however, the lesion developed 
on the outer side of the tendon and produced a  visible enlargement 
over which the skin was freely movable. 
Clinical History of Bone Affections. 
The clinical history of bone affections cannot be given in so com- 
plete form as one would wish, since only a  few animals of this group 
were held for any considerable period of time; our knowledge is, there- 
fore, chiefly of the early stages of the infection. 
From  available  data,  it  would appear  that  syphilis of the bones 
occupies a  position with relation to  the infection as  a  whole which 
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Among conditions which seemed to exercise a predisposing influence 
upon the occurrence of bone infection, mention may be made of the 
reduction or early suppression of primary lesions by unilateral instead 
of bilateral inoculation, by castration or excision of lesions, or by the 
use  of  therapeutic  agents.  When  procedures  of  this  kind  were 
employed, the relative incidence as well as  the extent of the bone 
involvement was definitely increased.  The peculiarities of distribu- 
tion and the marked predilection for unprotected bony prominences 
would indicate that the factor of trauma also plays a  part both in 
the occurrence and in the localization of this class of lesions. 
The important point to be noted, however, is that lesions of perios- 
teum and bone appear to occupy a definite position in the scheme of 
defensive reactions in the experimental animal.  Initially, this reac- 
tion is bound up with the development of  the primary lesions,  but 
if the latter are suppressed at  an early stage of the infection, it is 
almost invariably taken up by the periosteum and bone.  Conversely, 
if the primary lesions are allowed to progress uninterruptedly, or if 
they are suppressed late in the course of the infection, protection is 
apt  to be  conferred upon this group of tissues,  and the burden of 
reaction is assumed by some other set of tissues such as the skin or 
the mucous membranes.  The detailed consideration of the facts upofi 
which this statement is based will be taken up elsewhere (4). 
Time of Occurrence.--From what has been said, it may be surmised 
that the time of appearance of bone lesions varied greatly.  Under con- 
ditions which favored their development, they were among the earliest 
manifestations of a generalized disease.  While the extreme limits of 
variation in our series of animals were from a minimum of 38 days to 
15½ months after inoculation, most often the lesions appeared within 
2 to 3 months.  The reactive period of bone infection, if we may term 
it such, was shorter and more sharply demarcated than that of other 
lesions.  This was especially true in  animals whose primary lesions 
had been suppressed.  In these, the lesions appeared with great regu- 
larity at or near the expiration of the 50 day period following inocu- 
lation, those of the nasal region as a  rule being recognized slightly 
earlier than those of other bones. 
Course and Duration.--The  course of the bone lesions was one of 
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was less of the  cyclic variation  to be seen than in  almost  any other 
class of syphilitic  affections.  Clearly defined periods of growth and 
regression  were observed in  some  animals,  but it  is worthy of note 
that  no instance  of true  relapse or recurrence  of a  healed lesion was 
recorded.  In  a  single instance,  in which  a  periosteal  lesion  on  the 
nose of an animal persisted for more than  a  year,  there were several 
periods of marked  regression followed by renewed activity; this was 
the nearest  approach  to true relapse which was observed.  Whether 
these peculiarities of bone lesions may be attributed to difficulties of 
observation  on the  one hand  and,  in  our series,  to  the  short period 
of observation on t~ae other, or are characteristic of this group of affec- 
tions cannot be said. 
As a  rule,  the period of active infection was comparatively short. 
Some lesions disappeared within a few weeks, and few lasted for more 
than  1 to 2 months.  The process of repair in cases of marked bone 
destruction was obviously more prolonged.  In exceptional instances, 
active lesions persisted for several months; the longest recorded period 
in our series was 20 months, and this lesion was still active when the 
animal was killed. 
Gross evidences of bone injury were, as a rule, comparatively slight 
and tended to disappear; in the case of the more destructive lesions, 
however,  repair  was less perfect  and  more  or less permanent  alter- 
ations  were  produced  which  were  akin  to  those  seen  in  syphilitic 
infections of man. 
CONCLUSIONS. 
The  facts presented  above indicate  clearly that localized infections 
of periosteum, bone, cartilage, tendons, and synovial membranes form 
an important  group  of affections in rabbits inoculated with suitable 
strains of Treponema pallidum. 
Among  the  more important  features  of this  group,  mention  may 
be made of the  early occurrence  of the  lesions and  their  relation  to 
other manifestations  of disease, the involvement of bones in exposed 
locations  or  of bones which  are  subject  to  pressure  or  trauma,  the 
high  incidence  and  destructiveness  of affections of the  nasal  region, 
the tendency to localization at points of bony union or at epiphyseal 
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From  a  general  standpoint,  it  will be  seen  that  syphilis  of  the 
skeletal system of the rabbit is  a  very characteristic condition and 
that it combines features of both the acquired and the inherited form 
of the disease in man.  It cannot be said that the two conditions are 
identical, yet they possess many fundamental characteristics in com- 
mon, and it is believed that this form of experimental syphilis is of 
more than usual importance on  account of  the  opportunity which 
it affords for the study of lesions of the skeletal system. 
SIJM'MARY. 
A systematic study was made of the affections of bone., cartilage, 
tendons, and synovial membranes which occurred in a series of rabbits 
with generalized syphilis.  Localized infection of this group of struc- 
tures was found to be of very frequent occurrence.  The parts'involved 
were, in the order of their frequency, the facial and cranial bones and 
cartilages,  the bones,  tendons, and joints of the feet  and legs,  the 
cervical  and  caudal  vertebrae,  the  ribs,  and  the  sternum.  These 
infections often gave rise to characteristic manifestations of disease 
which could be detected without difficulty by inspectiori or palpation 
of the part.  In many instances, however, clinical manifestations were 
so slight that the presence of lesions could be detected only by radio- 
graphic or pathological examination. 
Detailed descriptions of various clinical types of disease were given 
and the clinical manifestations correlated with the pathological process. 
It was pointed out that bone lesions exhibited a decided predilection 
for certain exposed bony prominences, for lines of bony union, and 
for epiphyseal lines in particular. 
A study of the clinical history of bone lesions brought out the fact 
that they were among the earliest of  the generalized  forms  of  dis- 
ease; they tended to pursue a comparatively rapid course, and relapse 
was never observed. 
Especial emphasis was laid upon three aspects of the experimental 
infection: the analogy existing between certain forms of the animal 
and human affections, the relation of syphilis of the osseous system 
to  other evidences of disease,  and  the  occurrence of obscure bone 
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In this connection,  it was pointed out that the nasal and epiphyseal 
lesions of the rabbit presented a striking analogy to those of congenital 
syphilis in man. 
It was also pointed out that syphilis of the osseous system occupied 
a  definite position  in  the  scheme of defensive reactions such  that 
lesions  of these tissues might be  favored or inhibited according to 
the experimental conditions employed. 
Finally, the frequency with which infections occurred which were 
not accompanied by sufficiently distinctive signs even to suggest the 
possibility of their existence was interpreted as evidence that some 
cases of latent or obscure infection in man might find their explana- 
tion in the presence of a similar group of affections. 
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EXPLANATION  OF PLATES. 
All illustrations are reproductions of photographs or radiographs which have 
not been retouched and represent objects at their natural size.  Statements of 
time are estimated from the date of inoculation unless otherwise indicated. 
PLATE 67. 
FIGs. 1 to 3.  Syphilitic affections of the tibiofibular, or external malleolus. 
FIG. 1.  84 days.  A typical case of bilateral, nodular periostitis of the external 
malleolus. 
FIG. 2. Autopsy specimen of the left leg showing  the almost spherical granu- 
lomatous mass with some extension  to the surrounding tissues. 
Fro. 3.  Radiograph showing location of the lesions in Fig.  1 with reference to 
bony parts and the apparent effect upon the underlying bone.  Note the slight 
alteration in the margin of the shaft of the left tibia as compared with the right. 
The most marked changes  are in the head of the bones (indicated by arrows). 
The lighter shadows in the left tibia are possibly due to lesions within the bone. 
FIG. 4.  Appearance of normal metatarsal. 
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PLATS 68. 
FIGS. 5 to 8. Lesions of the proximal end of the metatarsals. 
FIG. 4. Lateral  view  of right  hind  foot showing  normal  topography of  the 
metatarsal area. 
FIG. 5.  135 days.  Left foot of same  an~m~! showing  a  typical enlargement 
of th~ head and adjacent portions of the shaft of the fifth metatarsal due to syph- 
ilitic involvement  of this portion of the bone. 
FIG. 6. Radiographs of the feet shown in Figs. 4 and 5.  Note the comparative 
condition of the proximal portions of the lateral metatarsals. 
FIG. 7.  83 days.  A marked syphilitic  affection of the proximal  ends  of the 
fourth and fifth metatarsals. 
F~G. 8. Radiograph showing the extent of the bone involvement. 
PLATE 59. 
I~GS. 9 to 13. Affections of the shaft and distal ends of the metatarsals. 
FIG. 9.  117 days.  A  fusiform  lesion  of the  shaft  of  the  lateral  metatarsal. 
Periostitis. 
FIG. 10. 93 days.  A marked periosteal affection of the entire fifth metatarsal. 
There is a nodular granulomatons  lesion at the proximal  end of the bone and a 
fusiform lesion extending  its full  length;  this  lesion completely  surrounded  the 
bone.  There is also a skin lesion over the tarsus and just above this, a periosteal 
lesion of the tibiofibular. 
FIGS. 11 and 12.  92 days.  Dorsal and lateral views of a marked affection of 
the distal end of the fifth metatarsal.  These photographs also show a prominent 
periosteal  granuloma  on the dorsal  surface of the anterior end of the calcaneus 
(marked by arrow). 
FIG. 13.  Radiograph showing pathological  fracture of the shaft of the meta- 
tarsal resulting  from the lesion shown in Figs.  11 and 12. 
PI~TE  70. 
FIGS. 14 and 15. Affections of the distal ends of the metatarsals. 
FiG. 16. Affection of the tarsus. 
FIG. 14.  58  days.  An epiphyseal  separation  of the  distal  end  of  the fifth 
metatarsals.  A displacement  of the shafts  and epiphyses is seen; a light line or 
band is seen crossing the bone in the position of the epiphyseal  line, and a small 
spur of bone projects from the outside of both metatarsals.  Lesions marked by 
arrows. 
FIG. 15.  6 weeks later.  Repair of the epiphyseal  lesions.  Note the general 
enlargement of the distal  ends of the bones (lateral  metatarsals),  the loss of epi- 
physeal lines, and the thickening of the bones at the site of the lesions.  Adjacent 
areas of the fourth metatarsals also appear to be slightly altered. 538  EXPERIM-~.NTAL SYPHILIS IN  THE RABBIT.  VI 
FIG.  16.  84 days.  An unusually pronounced case of bone syphilis.  There is 
necrosis of the right calcaneus associated with effusion into the surrounding tissues 
and swelling  of the tarsus,  foot, and leg.  Necrosis of the left lateral metatarsal 
is also present,  with effusion and swelling  of the foot and tarsus,  and a number 
of lesions may be seen ill the phalanges of both feet (marked by arrows).  Patho- 
logical fracture of several of these bones occurred a few days later. 
FIGS. 17  to 21.  Affections of the metatarsals  and phalanges. 
PLATE 71. 
FIG.  17.  92 days.  Periostifis  and osteitis.  Left foot: periostifis  of all three 
phalanges of the fifth toe and of the second and third phalanges of the fourth toe. 
Right foot:  periostitls of the terminal phalanges of the third toe and of the shaft 
of the lateral metatarsal; osteitis of the proximal and distal ends of the metatarsal 
(note absence of epiphyseal line)  and of the distal end of the first phalanx of the 
fifth toe.  Other shadows are from cutaneous lesions. 
FIG. 18.  2 weeks later.  Left foot: necrosis and buckling of the second phalanx 
of the fifth toe and loss of nail of the fourth toe,  Right foot:  necrosis and fracture 
of first phalanx of fifth toe. 
FIG.  19.  1 year and 9  months.  Marked permanent lesions  of the phalanges. 
PLATE 72. 
FIGS. 20 and  21.  Symmetrical affections of the lateral  metatarsals  and  pha- 
langes showing distributional tendencies. 
FIG. 20.  85 days.  Periosteal lesions on the lateral surface of the feet extending 
from  the base  of  the  metatarsals  to the  terminal  phalanges.  Other  toes  are 
slightly affected, notably the fourth toe of the left foot. 
FIG. 21.  85 days.  Serial lesions of the metatarsals  and phalanges illustrating 
the bead-like  effect produced in  the rabbit's  foot and  various  degrees of bone 
involvement associated with them.  ~ 
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